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Huies^mii. miiemi^w. mmm2&m> Rummh^mf^^ri. it^ms^mm.^ 

mmm^mit. mmmi&m> itufe3?2^js. Rumm<on^m^-^^^ z t^n'mt 
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m^m 7 mm ^ m =? iz & \-> x . 



H'J Suite WHJCILf/J^ m trc*. v R»J 5U &IX TO HB TIL 7L tfs ck '<± V * ^_ C *2L TT 1IA C- y m J ^5 J o 

im&m i o] 

fiuifi^ i * ? o , eoiem 2 ^urn tr ^ v x?i> o » go ib as as ig a. ft^s 
[«^JI 1 1 ] 

1 2] 

If ^JI 1-10 *>u-f ttfc* 1 Jllc|Bm<?>H^T^Tlcfcv^T . 

immi 1 3 ] 

m&m l-i o cow-f tifr i JiicieK<^H»QT ^^icfcv^-c. 

[H*JI 1 4 ] 

z <7>&mm:itwim<7>-'?3<7>ffiizm lt y- h nmfrfZf&z nrzvtm t -t z xn t , 
>««^^^$ nrzvtmt ~? % xm t . 

mtz&mwcitmm t hok v - xmmjkvmtz km >mm tcowuzt&mm ^m^^ntz 
^ ^ & < ttfit, 

mfenmf&ttT'fcfazfLrzTfft&ir^tmmx^t h-httzm 1 -/^ xvt^^i, m 

1 ^lir^24IJ:/)^I^^/:?-y'y hCft^)'M X £ EPfln L T Buffilf 1 ~f ^ X v 

[if mm i 5 ] 

if^Ji i 4 Kiett^Hsw^asi^fiiii^&icu^T . 



m AHtij u n w w 
[ 0 0 0 1 ] 

cits. 

[ 0 0 0 2 ] 

w i& ^ a, tc ft frtixu*. ^ic, ^n^-^ag, ««^*icm« s ti -sit 

-tS^ffidilT. 14. I54*-f'M^7fc4. atr* ^ * sialic IS IS 

k 2 *IT u 3 , 
[ 0 0 0 3 ] 

ft*. >t-Jlctt, ¥^#£tgjb'#< fflo«b*lT§£. f W^wlotlT, DRAM 
(Dynamic Random Access Memory) <&ffl2*iTu£ 0 D RAM^tfi 1211 ^ f ( M 
T\ > * M -fe k 7 ) TMi . 1 k 1 iwMO S F E T (Metal-oxide-semi 

conductor field effect transistor) alt JR 2 *i > =E ') -fe-^<7>3ifjt??Slcfi 

x. <bfirzmn<7>wimizttm-? znK* . tr ? i- ifc^t^o sr^s; ? * <i r 1 J *> & 

VM4 ro J k LTK 1 ) [Ht: tT\ IB1t§ tiTv>* t»- 9^m^m-f (3N#fF3CffiK 1 , 2 
[ 0 0 0 4 ] 

L ^ L x DRAMflJ, k ttUBfciNilf t4 C k fc^HTfigk * 9 » 

Sff<* tlT L * 7 . foftiSk, D R AMtt»fM4<0 > * -J if X 3b 

£, £ < *D <b tlT u£ <k 7 Ic. D R A M T* ti s f - ?%SVlSiitf 'J 7 I */ y a 

Mf^'-KB k 4 ►) , iftfFif Jgfc*iftTi--5> k i> 7 Xj^t**. 
[ 0 0 0 5 ] 

lil^tiloftf - 9**}ff£Lftv^iag6T*S^}ff%1t<?> > 'J k LTli, ROM (Re 
ad only Memory) 6* J: < fa ft X £ ftT o£ -f* — 9 co ^'g.tr'^f'tf M 

XSbho Zfz, m%mx.^mt£^m^L^.<r> > ^ M k LT . EEPROM (Electrically 
erasable programmable read only memory) ^fflnf;7 7'7yait >j (Flash memory) 

*ITV*S (JfffUfcS* 1 , ^4f¥F£iijK2 #«a) « 7 7 'V y a > € 'J , Hfflffc&^ 

> =e k u, & < (Tyftmxmmztix^z. 

[ 0 0 0 6 ] 

niS547 7^a^'M>tH'HJ> MO S F E T co Y- h iRSgpa*. MiPr- 
h««k#5gr- H«fli*'firLfc1g»^JS^«b*5 * 9 v 9 Y- h (Stack gate) «i£k 
4oTv^s. 7 7 -y ~ > =e ') x-lt. &MY- h \zWffi2iifznffi<nm.\z cfc *) » MO SF 
E T*>BBfit 5 Ct^flfflLT, -f- ? cJOffi^^BXftls k LTui. 

[ 0 0 0 7 ] 

7 7 7 y a > t 'J <7)^>- 9 <r>m% jA^li. h* H > $B J$ ic ^ « JBE % EP fln LTJE4Lfc* 
v h t 'J T/i*y - h ft*lg<7)i^ ^ df-fii%$ *l Mi S C k Ttf 7 . fifc. V-H^fe 
^^lc^m^^Ef]7ln LT F - N ( F owl e r-No r dh e im) h > * * «SSE* tft-f C k T » 

^-?<^>-;g£i4. y- h mmmizm?3ft<nmm , %-£ww't z z tx , : &m.Y-y 

[ 0 0 0 8] 

7 7 *j > ol > a , D R A M<?> ck 7 4 ') y U -v x ^ tftfF 4 ix® . F-Nt>>^ 

'Ha&fcfflu* fzdblz. D R AMtcJt^-T J r- ^<^*§iA^^:D f vl#itcS-t-5)Btf^^ti-^: 
IiMcKftoTtmv^w^SiIi'fci. $<otc, t 3 - 9 60 # § jA^ • 0 ig 



1 <- - ' i- tc^jjc a* ii^ o ^> v. x w e w ^ lil 5X. «- CD « 1± ix Wj l« C -I L i. v "3 C v < / \<*J KB 

$j <B •£> o 

[ 0 0 0 9 ] 

ofc%$S«# > ^ M (WT, FeRAM (Ferroelectric RAM) ^&14#tf>6imiB;J/t 
*fflv>fc%tttt# > =e 'J (WT, MRAM (Magnetoresist RAM) t \^ ) ftJr^ig 
tiTfc »K A, BiFf ^ tlTv>5. CtfufT. FeRAM tt, EUc^fflfb^tlTuSct 
•) , l**!ltf>i*SfcjSi*-Cg ftti\ ^Smm > * < n x «v *<Z>D RAMilt? 

[0010] 

^M^> (PVDF) izftmZ HZ J: 7 $rffi#^fcffi«#. B a Mg F 4* £<z>7 -v ffcifo 
% til SHb^^^m-ffc £: 7 <v i*b4Mt3$m#li. 7 J%=F<7>t>-f 

[0011] 

$Hb4«t$m#«. BaTiOj, PbTi0 3 5;t^)<Dfx^n (Perovski te 
) , LiNbOj, L i T a 0 3 & £<7>ffi>4 >i > + <\ V mm ( P s e udo- i Imen i t e ) » P b N 
b 3 0 6 , Ba 2 NaNb 5 0 15 ^if^5'>rx^> . > X (TB) mm C Tumgs ten-b ro 
nze) » S r B i 2 T a 2 Og, B i 4 T i 3 0 12 & t<?)tr^7 ^i^ii (Bismuth layer-st 
ructure ferroelectric. BLSF) # ^ La 2 Ti 2 07&£<7>'Mn?n7**ijii(Pyrochlore 
) lc#M3*lS. 
[0012] 

a fc. Mft'f-fammkit. # m ^ >v ite- 'j t ? > (pvdf) 7 «y -fb^- -r* 

> (PDV) i:£7.yfbif u>^^l^^«^p (VDF/TrEF) 4 ir 

^^a^-mjtvtc * •? fFM$ *iSo ^mm^tcw lt^h l < it. tt&fticmz ti 

[0013] 

-tjffi L 7 *> . F e R AMlc li±lc$HtM S tis. 2 <b 

(KIT. ^n^x^-fh tof4i)<7>4'T- J tPb (Zr, Ti) Oj (PZT) 

[0014] 

^^Itil^iff (BLSF) t)*mm t 3 tlTV>5„ l^l. $ft&9£i£is# tc # 
[0015] 

7 5 7^ a >t 'j^^bULTSi^^tiSF eRAMtll, £ \z s ^ ? 7 ? 1 1 F E 
T^tC^M^tlSo 1 h 7>y X? 1 ^t^y ?IF eRAMfctufatl 

> C <0 mm ^ ^ gj 2 2 ic ^ -t J: -? X ? »v 9 m * * >* > 9 ^ o *b <7) i: , 

> ^ * 9 l^ft^y ?1F eRAM^Cil*2ofiiaT^^|llf / Ffb$-»t/c2 H 7 > i? 9 
2 J ft^'y?lFe RAM 

[0016] 

i 2 2 iZTjk't ^ 9 v 9 M<7)F eRAMUx *mtemM 2 2 0 l^)ilc, 7- x 2 2 0 2 
. h* M > 2 2 0 3 , r-h^i! 2 2 0 4 t4LT^(t^tlfcr-hti 2 2 0 5 J: 



i i . famnfafrhtczffimfcm 2212. ±s&m*i2 2 1 3 

L X v> £ . 0 2 2 <o #J T- tt , 7 - Xil 2 2 0 6 (: J; •) _hie* t'<x n*V-A 2 2 0 2 
\z mm L T u £ 0 £ /c s HM> 2 2 0 3ICIJHM> 2 2 0 7 ib*t§^ L . m^tf- fc* 

[0017] 

c fi^<7>mi&\t s ^l^«#^<o & & t^mttJi 2 2 12 <r> ^ ^ <=o rsj § tv-A-KL 

n (f + *^2 2 2 i) cam* mm, t Lxfatn-t z z tx . ri J ro j ^f- 

t-s h z t fr<b?fw ni4£iri-& zcommx-it. 9m&& tmiz^- 9-zmmL 

cfeffr-T v*fc*>. ffiUftfUlctifr jb>&u i: o 7 Xfkfr&Z. 

[0018] 

i^l/fc^ ^'^IFeRAMlcWU FETiF eRAMli, <Xtft^}§7 F e R A 
Mi: Ltffli^tlTi^, FET1F eRAMtt, 1 h 7>/a?IF eRAMt^oflf 
ft* Z cry mis.fr h » MO SF ET<7)Y- bmmt * * *>l&f&<7)Y- h &mm<7>ftt> *) \Z 
#tIiS«#HS*BEH LfcMF s ( Me t a 1 -f e r r 0 e I e c t r i c-s emi c on due 1 0 r ) IF e RAM. M 
OSFET^y- h «JK<*>_hk: L fcMF M I S ( Me t a 1 - 1 e r r 0 e I e c t r i c- 

metal-insulator-semiconductor) IF e R AM . ^tMOSFET^r- hilt Y 
- h Z&mmcr>mizfammfam-%niW.Lrzm 2 3lc^-tJ;7&MF I S (Metal-ferroelect 
ric-insulator-semiconductor) IF eRAM^cir^l h 7>y A?iF e R AM 

[0019] 

0 2 3 tC/F-tMF I SXlt. ¥mfa%m 2 3 0 1 <7) ±.\z . V-* 2 3 0 2 . KM>2 
3 0 3 ^ffi*.. 7 - x • h'M >ffllcM3iifcr- h t&mm 2 3 0 4 ollc, !ii£HK# 
^«b«:*^**JS 2 3 0 5 ^fix, SI«#JB 2 3 0 5 <o_hlc r- FSI 2 3 0 6 
. V-X 2 3 0 2lCtt7-Xfl 2 3 0 7 ^4LT7-XfJ£^EP^^ti, K U -f > 2 3 
0 3lcttK U A >m«2 3 0 8 LT«mH-fc*ti8BLTv*£. 
[ 0 0 2 0 ] 

cti>b<50FeRAMli, MOSFE T <7>ift fF lc %g|ia^^> 7>*i£ilffi £ ^ <?> T* •) 
» J: »K r- h 2 3 0 4 i&T*)^i*#flfflk: ft** 2 3 2 1 

m^fi^iroAix *) s «m^^7 f ^ 9 >n$^<7> ri J *>sv^a roj tLxixo aj-**»66% 

[ 0 0 2 1 ] 

FETIF e R AMT'li, tft fF JSC IM fc* <b * 7 f -?g£*tjbL^ToT J t. 
»l«ffcL£v-> C i: ^<blF0fcJg|^<&tb L**nT(i6-C*> •) , MMfF fc*KHf# £ fix * . £ fc 
. 1 H 5 > x X 9 l^tA*y?IF eRAMtcJt^T#*3Sf«^/Jx$ <T§5Ct*^, 
^ * f« ft IcIrftlT- l&fcjf o. L^L***'bx URSfcii, 1 h7>y'A?lFeRA 

Me?) hmf i sif eRAM (023) xit. ^mrn^m t ^**#*> m \z y- b mmm 

[ 0 0 2 2 ] 

mm<n_t\z. frmm'&tmfa'&*n^m&m%mmmfr-&i&m't z z t \z*z. t z *>t* 
. '&\zm.w-t *>%iw<7>i&m^i£-zm^xiz. &mm±.\zmMfa&<nfammft*rtf&'tz z 
t fc'iiL^o tz, zcofztb. 'ifc&tzffixftmz ti^cMF i sif eRAMii. : t&ftmnn 

iz <k O r5>« C fz*. 2> Z t ij*XB ~f. &mm<r>T- 9 frXZ & 6* -d fz. $h\z, 

amic*jutu)u j * >) t Lx<7>mft<7>^ - 9 m%mm - 9m&) 1 oes^ti 



<^ o k <o v * m *v- tdi tct c v * j^c vv ^ cn o o 

[ 0 0 2 3 ] 

C *>T. MFM I S F e R AMlcfev^T lix 45 ii <?> 4 J3 tttt (P ttSrRu0 2 
ft irfc*-$:ifl) ^±lc^i^m#^ff^^T*§ s fctf>. MF I S^F e R A Mfllil <r> Z. -) lc*6 

<7>*fe»fl5llc ck Z>mftmm%.\z <k s ^ifiT^RIBI: ft 9 ^W^> > * ff Jf 3 *IT 

ft i>. 

[ 0 0 2 4 ] 

MFS2F eRAMT-tt, ¥i»#-L*>lfe*l8*&B fc Lftufc#>lc. jSIIdOt® 
^ffim^ic J: ^^«^i&T^lEl3gT'§ L^U, a^>MO C V Dv£ft 

Til Si S<z>fiKIKfijKfc*<&S ft s fzdblz, S i ft £tf>¥##flH fr&<tXlt 

i*t*>%.m\zwk<tm (%mm\twk) wr&znx ljo tzm&. mf i s^f e r a m t 
mn\zUftMm^t)*± c x l * -? . 

[ 0 0 2 5 ] 

<7>mwt)*±B < ft 1 » iEWft > * 'Jiftf^fe'Ttft < ft&. asfc, ff^L^^i^m*^^p a p 
s^i&v^^-. ^4>ic v - ^nift wl*it l * ^^mm^^-m^^m^ ftoc t 

[ 0 0 2 6 ] 

_tj£L/cF e R AMft f?tt, »#±^^gHfcMM«#<^fi!iU*fiST-<fc £ . * 
Tlc« * ft^ffc^H&tfll *<^Jl^j£^&jb*ta*'b*lTi*£. fljitt, '/*r* (sol- 
gel) fttH&i&mifcftM (Metal-organic deposition. MOD) % # ts ffc^igifcifc ft v£ (Che 
mical solution de pos i t i on. CSD) . 1r$t4H fb^Mfflitftv* (Metal-organic chemical 
vapor deposition. MOCVDX liMOVPE) . >* A, X • u - ->f- • # ^ ^ a > (Pulse laser d 
epo s i t i on. PLD) * 5 X h ft^itftTi (Liquid source misted chemical deposition. 
LSMCD) , «M&iJjitftv£ (Electro-phoretic depos i t i on. EPD) . Wifflfc * v 9 x i > ^ 
v£ ( r f-sput ter i ng* R F A v 9 v£ v 7 * h n > X -y y y£ t % Pf ^ ) x ECR^'f 
v 9 vS (Electron cyclotron resonance sputtering) ft if 6*^ t-f >b tl £ , 
[ 0 0 2 7 ] 

Cft^<7>/&fi;73v£<7>7 *>±flit i: ft o Tv^ tf> U „ '/^ >£^M 0 D v£ £ of tf*i-S> C S 

d&-?*>*. csDftu, fammftnmw'&mmmmzmM l . cti^s^ici^ • j&*s 

[ 0 0 2 8 ] 

^4> JcSftlc m v»S )b*J^ $ fix L iv^jffftlSI^^nftvi c i: ft 

o * fc. CSDffiTfB, $ ^ 4 fcJ6^fig$^it#I^ * 'l-figiHlKt 

5^S**fcSfc«>k:. ®JS^»lf Hm<?>*08PJt»»«v^iS^ x ftJHf &cr>mfr£ < U h tift 

[ 0 0 2 9 ] 

■vu--*fftir^^7^ftu - ^7fe^T-^^®^m^<7> ? - r -v h ^ x v 9 -t z> z t x. & 

iff- %mw.<r> i fommtmt) t rfii&X'B & p l Da^ti $ tixv^s. l^l, c^^vj-eu. 

icfl^fiK^ *l«9£8!tttt<?>IgJ9 • ^Sft iric^S ftffil^^ffi^^ c . Zfz. m-3kftX¥u& 
U^<l4o tc ft ^> ft . Bltt ic o x ± § ft mm t)*& o 



i \J KJ O V J 

fzfzL, z<r>n&\±, & ft * z$ m iz tflti -f Z<r>\z\Z ft \,^T to *) . c <?> $f £ £ L T f& 
mft'&*tf!tt~t t LT3>^+ h M T;uv£jb<>±g £ftTv>3 0 L**L«r*>»«b. IH 

4 mji5^f$»f mocvdsu, it-tw ffimi$g:iz&< m^^nxts *> . 

^jb"5r £ ftTi^S . L^l^rft^, MOCVDStt, ^¥&&m* &n t Li: Z> tzdb . 

m*iz%kMB.T*c>*mm=?t)*ftm-t z z t \z =k tio-cus. 

[ 0 0 3 1 ] 

±.mLfzm * <7>mmf&?5%;\ztt l . ?iif#i^r^^at lt*><? ? > x-a 
mi&nmMnfam-zmztztbcomiitzmw. • uftt lt. ^m^^^^*^x^«j^L> 

[ 0 0 3 2 ] 

* ffl s nx r f x a- -v ? <s ( ^ a- -v ? t ) icfcv^x. mit^j^mnw 
^if#^if^ l rzMtr. mM±.\zr>f&2 tirzH&mm&m*<7>mmi)*3tft\z$x 0 iA^n-r 

[ 0 0 3 3 ] 

znfztb, 3i^Sflt#%ittt Lfc&ic. 7jn2?&fcp£ ir^fflv^c^^^T-<50T-- -J > r t up 
ft Millie «k 9 , ^#<7>±icff^ L fc%8fci&#lg!*>j8SH*ScSF-r £&wa**> o fc. 
&oT. Jilfifife* v 9 v£T*lS , T — — M > ^tinlg fc*i§/jU £ ft > ®JjaXn-fe;uc 

K^ttllcioTtt, t — — 'J > 7 - i: fc*T*£ $rv*J3£-t *, 0 fc. 

[ 0 0 3 4 ] 

* fc, -y 9 H^IfDl^Kit^^a t LTv Oa^a>^D| (ECR) 

R?M^ -lt^7'7 XvSS£4«<?) d->* 9-Yv V Ic^ISjA^®^^ *TX^-y 9 M > X 
[ 0 0 3 5 ] 

ftfe*^ x -7 ^ viT-lJ » 0. 1 P aSSWl^^xff^T"5rut$S35:^7 Xvtiftib 
tl^v^cotcitL. ECR^'<7?aftt, ^3E4ECRX7Xvi)*0. 0 1 P a 6<?)il^ 

ECRlcJ:D±«LfcSf%?-rf h IcSTT^a'-v ? «; > r * ft 7 ft #> . }£ -h T- 
X ^* v 9 >) y 71j*X' B 5 . 
[ 0 0 3 6 ] 

E C R ^ >< -v 9 v£ T « > lfxl;ECR^7X7^U^''V ? 3 ft Jft^ fc»»att 3 *l £ . 
E C R X 7 X vrL*<^ A Oris \t , f^m^Wlc «k •) 1 0 eVft^Kl 0 e V<Ox^^Jf-% 
JtoTv^o Sfc, M^ib*^^ 5fL t LT5r-5.II 7 SS^{Rv^JE7lT-X 7 X v^^fiX • 

nv^fcft, sixicsya-r s ^-><?) 4 tynffi.mmsjitg < ixft-s. ^-dt, ecr 
x <5 xv^4i<7> >f ty\t. z.>**j 9 $ nxmn±.iz m^Lfzmnn j- iz >i^--& 5- z. 



C A L O o 

[ 0 0 3 7 ] 

E C R *>< y 5 v£TMi, iv^HSl^T^ D D D I<?))lHMT^ frft'®L t^Tu 

fF^C^3^. ^fflfcitt 5 tlfci*. £>blc, ECR^'<vJStt, )!<7>tttf»jfK 

[ 0 0 3 8 ] 

E C RX.N'y ? vJ^fflv^-^l^m^^^^rricov^T fcu < ofc^^c* tlTv^. $J x. 
It. ifffF:»4 , <t#fF:£i$;5 , rtftftlCffib Tit >< I^AXllXh n> *^z**£t?93l 
|^m#<^«ijilCov^Tffi^ LTV^ 0 ^HffP^C^ 7 X'lt. Ba 2 NaNi 5 0 15 ^i 

IlcouTSSLtv^. 2 iblc. ft ft mcfik 8 T-li. B i 4 T i 3 0 12 ^M3slcov^T« 
□ LTv^. 
[ 0 0 3 9 ] 

L fr> L & /?* >b * ti , ECR^'<v?a*fBv»T"b, 5t A "o « * ^ v 9 v£ i: |e] 

ti^^V* i: LT]i5Lz.fz ©.IS ic J; 9 *#£jURL, ^itfrttflfe^'Sc^I^r^L J:U 
LT^t. C<7>7c46, &*T*li, ECRx^7?-S^ffl^Ttlt#l^r^Li:^ F 

[ 0 0 4 0 ] 

2 4 tc^-t «fc 7 fc , ¥4?ttSflx 2 4 0 1 <7>±.mzm.mMl& L fcfft&«#JB 2 4 0 2 tf>fitft 
fi£3£ft£-tK *S*fc LT > ^ -J ^gg^H^i-^f$»f WiHIS tiTi^s (ftfFAitt 6 #JR 

) . H&mmtm 2402 co&ttMco^japn, 2403 tmm 2404 t <^m\zn^ 

W fln -t Z z t x-ft 7 o 
[ 0 0 4 1 ] 

[iff fFZfciSK 1 ] ft if 8 - 0 3 1 9 6 0 ^&i 
IftlfrltM 2 ] tff fpm 2 8 1 4 4 1 6 ^£Wt 
IftftJCtRZ] ftff-m 2 7 7 9 9 9 7 
[ftff3tffi4 ] «^¥10-I 5 2 3 9 7 ffti 

HFiritt 5] ftm ¥10-152398 
IftlfrJCffi 6 ] ftmr 7 - 2 6 3 6 4 6 
Hfff-lfcitt 7] ft M 2003-77911 

NMfff^SK 1 ] • |~7 -f^^X - ^■/•4r53>3^^5'- - t'x 

-fxj , 1 9 8 1¥> CS- M. Sze. "Physics of Semiconductor Devices", John Wiley 
and Sons. Inc.) 

utfttfrjcm 2) wmm±mm. mmwm. 73t, m 9*f. n 1 66, 2004 

[^JfffF^Ci^4 ] Jt«iB-B&* IT** ft®. riVIR AMf**r-a£tt*>*<b L 

s 1 mm ST* - J . -4- -f -< -v ? 

. SB1 7t, S5f, 2 2 2 2 1, 1 9 9 9 ^ ( J . V a c. Sc i . Te chno I . . B 1 7 , no. 5. 2 2 
2 2 ( 1 9 9 9). 

[ftftfrlCM 6 ] nm h<ni? <r- + Ji ■ 7^7 H • 7 17 6t, 13^ 
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limifrJcM 7 ] : &'Mh<o r»#&V»r/fi*J , S44^, 8 6 1, 1997^ 



I *h TT ST ^. HJ/V O J J-S^-_>v/y/ y S \ \- " J ~\ y S ^ ' L, y — N Stt O O *7 , £ 1 O * 

1 9 9 1¥« (Appl. Phys. Lett. . 5 8, 2 4 3. ( 1 9 9 1 ) . 
[ 0 0 4 2 ] 

So &oT. HI2 4tc^-t^^T-tt. MFSIFe R AM^tHiiii^tcS^^P^Ii t £ 6 
§<^f U JII^R^-t'- 9 fiHf «^HT^T3bS C t tl5. SIR*. I212 4tc^i- 

[ 0 0 4 3 ] 

13 2 4 tc^fHTtc ti^mrtrnffi fc Af'JyXtt, ^fl^lJx 2 4 0 1 £ttSI4t# 
1 2 4 0 2 *>f£ffik:3%£ L TzX^\z , m^XU *- ^ frffim (FV; 7") 3 ft* 

W¥K>*#f * t < , ¥mfamM 2 4 0 1 **HLTv>s iUui. L^L. ^pSXPfi^^-^ 
t h 5 >y ^IStfflv^Tv^ s fc#>lc . ffl^i- & h 7 -y t**>*^ < **ua\ h ^ -y 1 <r>n% 

icft 7 - ^mflfuc ck 9 t»- ^ ^n^mitm. < & ctitwu , ¥a##sflx 2 4 0 1 <r> 
±.\z^.m% < feffinitm 2 4 0 2 l . M - f««S£*^4 < -*-na\ ^dt^ii 

tt»3ft*i\ >^'J*>#|* 3ft<b*>^mic«fc*K H24tc^-t^TT-ti. £ 

^^<t> > =e 'j ft if 7 \z it mm m\z ^ m-z&2>$j<7>x-$>r> tz. u±.izmw Lti^s 

[ 0 0 4 4 ] 
[ 0 0 4 5 ] 

-< >Mfc<offllcia:l1-<bttfc*feifSJB < i: =ttf x.. £ IS S£ « J« li . ^ 4 < t 2 

mmitmwm<7>&tn.i$.<7)tkmiz & >) . v-*- k u ^mizmnznffinwimfr&it'tz 

o 

[ 0 0 4 6 ] 

iitr- hnmt<7>m\zwm$nrzn$Mi^r\z * 9 &tft tenant 00*. 
a\ ^n^fb^Jiii. m i mj£i$.u±.<7>mj££\}i)\i\z * *> m 1 s^M^Jt 1 # 
. m i mm t itm&^mtczm 2 mEEfi^T^mff wwiz zvmi sj^m* ^^^2® 

[ 0 0 4 7 ] 

±ieH^^^Ticfcv^T . * as is a. si^is, m2&m> jkv&mfrhmi&zti. it 



£. mm . /xvaic^w'jfflwc n, i l, -t- m. em n J nn w* j-u *x ^ v. ^, sk;p* iil/ja «- e v - „ 

ft*?. ^ISBfft^m-litt, Wc#Sffi*i%£-* ftu. tfij^ti, f& \ &m it =h 9 > •? . 3? 

«b4*#sssn*flg-e*>*. tfe. ^is^ft^raii. r- h sis*: core icKHStt-r 
v^t^j:<. Y-hmMfr. &wkmitmm tmMt<F>mzmwsnx\^T% *\.^ zrz. 

[ 0 0 4 8 1 

Lfzn^-k 9 -Yv Mcir^$ -t±T -v ^It^gZL, h fcfllfiR-* -Stt&fc 

[ 0 0 4 9 ] 

w±^b^ L/ick 7 ic, *^BHic=kti«. 9 > ft if <7>m i &m t mm t 

mfr<b-m?m z F*ffi!£-tz> & ^\z ltz^x. & *> %fe\z&vtm<7>ftnfrftx.zmmm=?- 

ft^lTl £ft *r«*ifcafi*fc*#<b*i*. 
[HBfl^Hfifcf £ rzdb<7>mB:C0Mm] 
[ 0 0 5 0 ] 

WT, #%W!<^ite^J|gk:oi>Tig*#]fcLTl&ifli-S. mitt, *&.W<7>mfe<r>M 

mizm-t z—ffi^mj-<r>mf&ffl&m&®iz7K-?mj%®%mmm (a) , (b) &vg&#»r 

ffiEl ( c ) T*£>£„ 0 1 iz^k-t E.ffiTmTlt. mz.lt. 'J3>*^54S«tl 0 

1 ^_hlc*fe^Ji 10 2. r- h qgft 103. Bi tTi tot t^iiS^ ftfcJUJl 30- 

2 0 0 n m^US^&HgHfc&JB 10 4. 105. V - 106. h* H >mffi 
10 7^1i;c£=k7lcL£:*j<OT-£><2>o c^ck^ftlf^i: L fcHJBT&^k: *?v*T , M x. 
tX. mi (a) iz^^Z 7 izn&frWIiaZnx^Zftm&mt HI (b) 

[ 0 0 5 1 ] 

S*i 1 0 1 It. Ife^# . &J!ft t<7>^m't4MI4cov^-f ti^«bfl|fiK ^ nx^x^ 

=kv^ 0 SUx 1 0 1 i)*t&mWnfr<bffif&2 tlTv^Jf^-, ^fe^^ 1 0 2fli<T i tio 0 t 
fc, S« 1 0 1 **i>*tttt3R-*»'b«HR3 tlTv^jf-^, ^fe^Jl 10 2. r- h 1 0 3 
lift < T t < . CcoJt^. 4?«'ttttil4^'bfll^$ 1 0 1 r- N M t ft -5 

. r- h mm 10 3. v - xti 106, syHM i o 7 a, ( p 

t) x *f-9 A (Ru) . ^ ( A u ) . l(Ag) . (Ti) ftt<?>*^«^# 

t?s^^w<^>^w frhffii&z iix^mt ztz. ±ie<Jom® u » gft*- y > ( t i n 

) . tt^7^9/, (HfN) . >It — 0 um^h n > ^-7 A (SrRu0 2 ) » SHLffi 
M ( Z n O ) . MIxX ( I T 0 ) . 7 v it => > ^ > ( L a F 3 ) ft t <r>M®&m<7> i mit 

m^Wcitm^-y v itmm^it^m . zh\z, zfih-znmvrzn^mx$>r>x% 

[ 0 0 5 2 ] 



TCil^ HM 1 U J Wv — IL. ^ V -J . ^ V -J S (K^. IUf»c . / < / > Aid. > / V / i~\ , 

*) 'J ^ A, ^ i y ^ A ^ i:<7>SJ&ISIfc> 3 ftfc L i N b 0 3=5r kc7>$e 

ft*fo . Li CaAlFj, L i S r A 1 F 6 . L i Y F 4 . LiLuF (> K M g F 3 £ ir tf> 

7 -y ft^^«bflj^s tiTv^nii* v». * tz. %&mm 1 o 5 it . * 9 > , * 

h □ > ^ ^ a . 'I f h ') A , y (tnz')^, a?-^^, 7 > 7 ;b , & V . 7 > 7 > ^ 

ftT^*U4«i: l^, 
[ 0 0 5 3 ] 

&«&fb$JJI 1 0411, 13 1 ( c ) ic^^LT^f =k 7 iz. B i 4 T i 3 0 12 ^ib^»l^ 
iflffl/iUcJ£f£ LTigfiJ'Sr * 7 >fc#t?JBfc s «b £<6£gBIB 1 4 1 4> lc . B i 4 T i 3 O { 2 ^ 
*S H e B ^££*i^3 ~ 1 5 nmgg^II^«l a H B ifi 1 4 2 a* # IK 3 ft T fit J& <? ft tf> 

c tin. mmmm=r-mmm<7)mm\z * »> sggg^ nxv^ 0 m&m 1 4 1 a. 

7X^ffii^jb*liffO k T i O x <7>iti^ t & & o fv^i.St. Sg&JS 1 4 1 14 . 2 o 
1$ UT^4v^flg^IBT*>*. 13 1 ( c ) 11, &lffl*fl:4&Ji 1 0 4 « IS ft «: # JIB 

[ 0 0 5 4 ] 

Ei i tc^ liziiir? m=F<7>ffit&<7)M<famizr>^xm.W't z t. mz.it. r- us 1 o 
m<twfrh-&zmm4 o nm^iBT* »> . %&mm 1 o 5 a. ^.mit? > 9 >v t ~mit*> 0 

^ > £frb% 2>mm5 nm^#IlT-i> 9.7- xfS 106&VHM > 1 0 7 14 
x & fc» <b 3 ft <fc "C *> * . i; . V - X fl 106SVHM> 1 0 7 14 . &fe 

ii i o 5^1*^, ^ 7 >ji , gft* 7 >ji , ^m<7>iitsicf»m $ ftfc#is«jt-?*>o t 
t «* *&*tJi i o 5 t (r>mmm* + 9 >m t-t z tx . &m i &<r>\ft±.i)*mnz>. * tz 

. 7 - xtS 1 0 6 t H M > IKffi 1 0 7 t ffil M It . mx.lt. l mmT *> -6 . 4 x hu 
L * 7 ic . *flx 1 0 1 &ar*&*iJi 1 0 2 <50«j£H . Z tuc m*> Sjcoxit £ < . fMtf 

ttlclyW^&l?.? #ttftU, fill 51 *!Sk: 31 JRT§ £o 

[ 0 0 5 5 ] 

m±xw.w t fc x ffeien 102, y-h mm 103, 104, mmm 1 0 

5 , V - Aii 106&WKM 1 0 7 14 . Mfa®%m i it;lt'&m'tZ> h*. (3 2 ICtj^ 

t<k7*ECRA^7 ^illcJ: 4i?-Vf h ^ fc£*§ t >\, zl is if 7, 

. Se^^x , li^^i)^^^ECR^7X7^T'X^7? M > r L Tff^f ft 14 =k v^, 
[ 0 0 5 6 ] 

13 2 ic ^-r e c r x >v 9 m a fc o x mm -t z> t , n ^20 1 t: 

fticiiiif^ 7'^ Xv^^i 2 0 2 UliiTv^. «iaS 2 0 1 It. EItf LTv^oI 

^ ft 4 . 

[ 0 0 5 7 ] 

mmm. 20 nc i4. ir^wt^if 1 o 1 fc*n££ n ^7204 **att «bft 
tv^o 72 0 4i4. m^L%\.^mmmiz & *) mm<7>nmizffimL . 

RTfilfcSiiTv^*. 72 0 4 % t T 0® $ tKtT\ iftfft£ i±-g>«^tc «k 

^IS<^ffirtl5-'l4 k f£e£M'l4 ^offtli: 4 £ fz. 2 0 1 ft 

c^7*7 X74isRS 2 0 2frh<r>-7°> X v fe^igt A $ ft -6 W □ ^ isR IC ±? T . |J|Dtfffi£R9 
^ < =k 7 \z 'J > r^c?) 7-r-y h 2 0 5 ft'flgj x «b ft T v^s „ 
[ 0 0 5 8 ] 

7 -r -y h 2 0 5 14. *fe*itt^ «b 4 * Sgg 2 0 5 a filcKB:.? ft. ft <r> ffl 6* «l II S 2 
0 1 ic^ffi LTv^„ * . 7 - r -y N 2 0 5 14 . v -y ^ > r ^- - -y h 2 2 1 £ 4 L 

xmmfomm 2 2 2 frmmz ft. mz.it. 13. 5 6MHz<osjjgRjt>*ep/ioHreBi: $nx 



[ 0 0 5 9 ] 

7* 7 X74)SI 2 0 2 li. S^igi&W 2 0 6 icilii L , M&mfcW 2 0 6 It . 2 

0 7 *^lTi|^f 2 0 8 iCfifrcS *ITV>£. Hftf 2 0 8lix i^LTuiv>70n 
S^^gPlciIai LTV**. Jfc, y7X74KS2 0 2<^Slj^;^7X7MS2 0 2 
<7>_t8Blci±. fifc^a A ji (»Jgfl2 2 1 0 *>*<S£ tit . Ztl<b. vOnft 

iltf 2 0 8 , 2 0 7 , H^*Pi£W 2 0 61:*^ -tM ? ofe^ite^S* 1 

«fS3Htv^. ft*?. 4*Stf2 0 8<7>&4«k:x — K£«|gfc&l+<S *7lc-t&j|«;£^ 

[ 0 0 6 0 ] 

X-?£.i&m 2 0 2 fi£H£J#M LT rtgg^JBE^j* 1 0 1 0 ~ 4 P a L ^>£'£t7* 
x^A5&2 l l £■ *) ^gtt#x?fc47* =7>77*x£4£AL. JxfStt#xi?ASB2 

1 2 J: 0 JxJ£14#x*i* A L . X-?±f&M 2 0 2 ft ^ $J £ 1 0" 3 ~1 0~ 2 P a^Jg 
<r> JEE 73 fc 5 c C ^12 10 1^7 X7^i 2 0 2rtCO. 087 

5 T C^rX?) ^mm~k^L±^ ttfcgU i?RSf 2 0 8, E3S3&2 0 7 ^^1X^7X74 
ffcS 2 0 2 ft ic 2 . 45GHz^)70n A L . «T 4 9 a h a >#nft ( E C R 

) ^7X7*M3li5. ft . 1T= 1 0 0 0 0 7y)XT^5. 

[ 0 0 6 1 ] 

ECR^7X7tt, =i 4 * 2 1 0 frh<r> ?£K Bkif ic «k 0 . 7 2 0 4 ^)^l»l 

K 7* v X7j»tl(Kt4. £>£2 *lfcE CR7-7 Xvco 7 *> . U210T 

w>f&z iiz¥tmm.niz * n-rn2o 5 <7>*£«ai ltm i o 1 co^j # tti ^ n 
s &u i o i <7>&m\zmfft$ tiz>. z<?>t %m#f\z . ecr^? xv + ^y 5 x ^ & 
. mT\z i £mm<^£*fni-& * 7 i-^^*>, ts%^«>5 «t 7 ic^« 1 0 lfjic^i 
b it; <* *u j&m Lx^z>m<7>mm\zmm2 ns. c<^j:7k:&)&T*>*»&*t3*i*wic. 7 

[ 0 0 6 2 ] 

ft*?, EI 2 ^Iir^lTtt, S^LTV^^V^7^n^M^J: vft|^tlf;7^( 
? a »«7j% . Jlftf 2 0 8 lC±?v*T — H ftlifc L . 7 7 X7±il 2 0 2 _b <?> H ^ ^ i& 
f 2 0 6 t , ^7X7±)tI 2 0 2 ^1^/)^5^S2 0 7 tMT^^^Tv^, C 
cr> & 7 \z-f Z z tX- . 2 0 7 icft-t-S ? - 7* '7 h 2 0 5 fc^b^fRSC*!^*) 

i^i-f^>jc7tcft»). 7>^>r?-f A^imc&n-ca -2. «k 7 tc ft -5 fp 277997 

^i>t*. 4$ff 3 1 3 6 3 8 6 iff ff 3 1 3 6 3 8 7-^&##"R) . * . «lli*t& 

wSih ?-r'v h 205t<5O^lc^^>y^-ft fcrfc&w-, *ffiJcW-t*m**^5J}i*©J 

[ 0 0 6 3 ] 

0 Wc LfcHJ^^mT ^illit^^^lcov^T, 13 3 £ ffl T IftBfl ^- & 0 , [21 
3 ( a ) izfjk-t & 7 ±Hffi**®73-(£; (10 0) T-fifrt*** l~2a"cm«ppy 
•J J>t»f,4«i« 1 0 1 ^ffllU ill 0 1 <^fl®^6» t jigHt*^*^^^ h 
^7Ki:^7 «v fb^K^TKi: J: *) ifcft L . Z<7>$> b&m$ it *> . out, til -g^Uti 
ffi 1 0 1 <r>±.lz. t&mm 1 0 2 Jb*ff£/ft£ tifcttflg 1 1«. fe&JB 1 0 2 ^ff^T-tt. JLiB 
LfcECR^^7^I^ffiv\ 9 - Y v V t L X 1fo > =3 > ( S i ) ^ ffl ^ . 7* 7 X v 
#XkU7U> (Ar) tti^A^fflv^cECR^A-.y ?ft|cj: ^ >; a > h 

ft * *is i o i co ±.\z . 3km-&m 7 ^^ic s i - o ^-^ic * * > ? ^ * - f <n%&m^ 1 o 

2 fcffSJfc-r*. 

[ 0 0 6 4 ] 

0iJ^li. 1 0" 5 Pa ^<?> rtgPff 7]ica^^ tlT 5 t* 7 X 74)SIfl \ztfitm. 2 0 sccm^ 
^T-Ar^x^i|AL. nUKt}* 1 0 1 0 "2p a jgStc L, CClc. 0. 0875 



i >// «s& *m c_ £. . t o kj n -< - , y \-> ux. y o u v n t±ix; o a rto u v « j ■/ -i ✓ 1-1 p u 

sccmttSSta<^m-a*. 0 . 0 *C • 1 fvH^fttttfc* 1 ftm lz 1 c m 3 iTL*l $ c fc^-* 
[ 0 0 6 5 ] 

r-v h ic. nffi&ttffi j: 0 13. 56 MH z*)?SEIS«*J ( #J £ 5 0 0 W) 

. Zco Z h\z & . is >) ziy 9 — r-; McAr 'f t> Jb*lr3£ L T X */ 7 'J > 

Z*). S i *4T**JRvaj-t. y ')3>?-y 7 hJ:^y|iiLfcSiiifli, ^7X74 

ic^ ^yfrhzzmm. 1 0 1 <7>fiffiic3jg l » s-itfts ftfc&mic * ogHts n-wtit 
> ') =j > tta%>» u±.<7> z t\z & *) . mm 1 0 1 ± ic -miti/ ') a > ^ .b 4 & m *. it 1 o 

0 n mS^JBIifcoMJi 1 0 2 <* ttfcttflg i: -* £ c i: i»?§ i (H3 (a) ) . 

[ 0 0 6 6 ] 

ife^tn 1 0 2 i±x c <n'&\zMf&~t & &mmizmi£-£ en ^ja Lfzm\z. mm 1 o ic 

x 'J a >Sfficoft®^ft&&ft:v£k: J; *) &it~t Z> Z t XJfZfft L tzmitis ') =J >Bl£*fe 
*«1 0 2fcUTfflv^*«k7lcLTt«kv>. «&if^JB 1 0 2 tt . *6»1± T tl «* < x Wc 

iti/ ') =» y uft<nm<n&mttnfrhffif£Lx t * < » iii 1 o 2 *>«&j?i±. 1 0 

0 n mlcK^i*. cn«k»>»<T ! t<l:<J?<Tfc,i:v>. J&iliJf 1 0 2 li . ±iE LfcECR 

-v 9 ic ck z>m<»ryi&T-\$. mm 1 o 1 \zn Lxuam\t ltu^pa*, s«i 1 o 1 

[ 0 0 6 7 ] 

W_L<0 J: 7 IC LT^^Ji 1 0 2 ^ff^Ltt, 4>S«, ?-rn t LTl^f--)/, 

( r u ) ^fflut^^ECR^^v 9&\z& *) s t&mm i o 2 cr> ±.\z >i ->y urn^m 
f&~tzzhX'. mz (b) \zfjk-t &7\z. y- hmm 1 o 3 &i&t&.2tirzvu&t-tz. r 

u 11 <o lc o u T t¥i£ i" £ £ . R u ^ <b & £ 9 — Y v htfflufcECR^^'; ?^Elc 
fcv^T. fJxli. if, ^fe^Jl^ff^^L^^ -n >mm* 4 0 0 •Clcflnf&L . ^9 
X v ic. x li^fi 7 s c craT- fl§ * x T- <& A r if X ^ m A L , »£T> ffl tt«t 

» 5 sccmT-X e Ty^tr^AL, f => Xv^^g^^gg^, f J ^ ^ 1 0" 2 ~ 1 0" 3 P a 

[ 0 0 6 8] 

OUT*. X v^^^i^icm^f ^ ^ a h n > ft Oil 3: <7) if £ Jf £ N 2. 

45GHzc07^n^ (fl£ti 5 0 0 W) Xv^irttjlAL. ^7X7^^ 

i^Ar tXe^ECR^7 X7^ L fz^flgi: f tl E C R f 7 X v \$ , 

^^^K^Jflc J: *) rf 7 X74)jtiJ: *) ^mMmizmtH 2 tlS. 7-7X7 

±r&^co& □ tcicE 3 firz'i o u 9 - y v v ic. 13. s 6mh z<7>mm%mti (m 

5 0 0 W) tft^t^, C c t \z «k ►) x 9 *) y rm.nt) 1 &B . >iT — *t> U9 

- Y v h J: *) R u ^fR V ffi . ^ f--7 ? -y 7 h J: *) ffl^tH L t R ulif tt, g£ 
110 1 colfe^H 1 0 2 Affile ITttlltS. 
[ 0 0 6 9 ] 

W±<^C tic J: *) , ^fe^Jl 1 0 2co±lz. Mx.lt 1 0 nmlS<?)II|oy- Mi 1 0 

3 t)*Mf&2 nrztkmfrWhnz cm 3 ( b ) ) . h m« 1 0 3 14, c^gueffij/fc-r s 
v - ^ mffi 1 0 6 ik v h u ^ > 1 0 7 1 co ic ma % en /jn l tz m iz. & mmitw m 1 

0 4 IC «JE i)*EP fln T* § S «fc 7 ic i- s t co T . ft o T . ^m-|± 3b* J^F T tl tt ^ t - ^ A W 
^ti 1 0 3^iltLT ) tJ:< > #J^.tt. fi4*^r- htl 1 0 3ti«L 
T % ck u„ fcr:L, ~m<ti/ M n > co ± lz fi * ff^^f S i: IU « L * f C i: ^> 
Tv^6«. Ctl^R^ <'fzdb\Zlt. * 9 ym*?mit* 9 L < IZ'I *r -*> um% f&fi- 

LX &&m-*Mf&~t hnmmMt -tnit <kv^ ifz, r-hfil 03^HH^1 Onm 



h_ n< -o x> v. w. u s % v_ /i t <*» v w \ i» x> \ » s v. x> ck v - „ 
1 0 0 7 0 ] 

tc^f. ±y* Lfc * 7 ice c r *$6ic <k •? r u j: % \z , mm 1 

o i * 4 o o 'cizfiaMLrzt)*. mmi>% < x^^^. l . finnan ft ^ ^ 

[ 0 0 7 1 ] 

& Jh<z> i7lcLTr-h 1 0 3 L B i t T i <7>SiJ£-&*4 : 3 <7>m<tW 

(Bi-Ti-O) i^n^-rn^fflo, ^7X7#^tLT74^> (A 
r ) i: g&ife #^k*fflnfcECR^'<';?acj:!), 13 3 ( c ) \z ^-f «k 7 lc , r-ht 
fil 1 0 3 <7>±lc. ftffi£S73£SHc. ^H&ft^Jl 1 0 4 **JK^Siifc^flgi:i-s. 
[ 0 0 7 2 ] 

^JBiHt^H 1 0 4 <7>mf&\z-z> ^xmft-f £ t „ Si 1 , 3 0 0 'C-7 0 0 °C<^IBHlc^ 
* 1 0 1 <>**jn&$ nTv^ttJBk -T X-7£/£^F<3lc. 0 sccra 

T^^X?i>4Ar ^fX^4|AL, #J I J 1 0 ~ 3 P a ~ 1 0" 2 P a S <r> Kf] \z U£t -5 . 

4 5 GHz^v^ * n ft ( tfij 5 0 OW) * 7 ^ X v ic A L . :^v^( ? n j& 

[ 0 0 7 3 ] 

pjic^tb^nso x v^^g^aiPicKas tifcjssuK^^-rv h \z. 13. 

5 6 MH z^^/H'&mtl (fflitt5 0 0 W) %tt«ftt4. C <r> z t \z «k 0 . -r 
•v hlcAr Sfft'l^LT -v 9 ') > 7m.%.-%&Z U B i flT t T i JST**^ VttJ t 

[ 0 0 7 4 ] 

*fe*S# 9 — Y v V £ 9 t*R iti L £: B i *1T i: T i tt . f => X «k •) ®C tt5 $ ft 

f:ECR^7X7 v &£/ s ]RttJ$n^ECR-/7XviCck») v£ -ft ft L fz&m if * t & iz . 
fiamZtiX^ZY- htl l 0 3 Affile £U3f L . vf&'tefb^ ft faille =k 9 1fcrt;$ft*. 
>5rfcs mm#*b LTc^ie^ ( o 2 ) if * a . JU I* ic «b Ift AH -* * «fc 7 ic A r tt1H8'J 
iciPA^ft. #Jx.«\ #Jitt«tM 1 sccmT-^ A£ ftTv^. &*S# 9 - Y v h # 
A,T*V*£ 3 C t iZ J: 0 it LTU^i^W^^M^R CCt fc*T'§ £ 

. M±.\zm.W LfzE C R ?v£lc J: S^^^^X, fll £ tt\ HJI 4 0 n mgK^)^S 

■HfcHfJi 1 0 4 ttfctt/lg**#<b*l<& (03 ( c ) ) . 

[ 0 0 7 5 ] 

L fc&WBHt^JB 1 0 4 ic. ? S tt X i: Jx ft tt X ^) E C R 7' 7 X 7 ^ f 
ttL. JSM£SC#-t3 J; 7 IC LT t * v^ 0 jxl^'ttXr^ i: U tt, XT X lc ^ ^> i 1 x li 

xr^, vvmifx, *mifx-&m^zztb*-?BZo zrz. zcomn<n&wi$. mmm 1 

0 2 t3ifflHrg6T*>*. JE/i, *«t©S* 3 0 O'CWT^i 0 SoSJ^fr fc L 
T^Jl^fb^/Jl 1 0 4 fcJfcjjfeLfc&lc. Se^#HM4"5: £ c^MM % if xmmm*T- . Wtfo 

Lfz&m&itmm 1 04^7--* (/mi»«ni) l, m^itttt^g < ec#i-^, «k 7 ic 

[ 0 0 7 6 ] 

&±<7>ck 7 LT^«i&fli^li 1 0 4 tf^Ltt, Ml 0 1 *mW.1*i ck 7^m4«lc 
»m L > toT\ ?-rn 2 0 5 kLTtt?>H (Ta) 4fflufc0 2 [e]*i<?>E C R 
x^<7 ?^I^)S«(*^r2 0 4lc, S«i 1 0 l^lStS. ^ISHro^T. 7-7X7^7, 
t L X T >l zt y (Ar) t mm if X t * M ^fz E C R X ^ 9 y£ lc «k ►) , EI 3 ( d ) lc ^ 

-t j: 7 ^w^fb^fi i o 4 <?> .tic , iw^ii um\z . %&mm 1 o 5 «3ntt 

1 05i:t*. 

[ 0 0 7 7 ] 



y v V 2 0 5 -Zm^fz® 2 \Z7jk-? E C R *>< v 9mW.lZts^T . , ^^Xv^^^2 
0 2 ftlc, ^>$tt^X4|Ag|52 1 1 £ 9 , tfijxaiftft 2 5 sccraT-^ if XT' 3h £ A r 
*?A L. 7- v X 2 0 2 <7)rtg|$^ 00* 1 0-3p a 6 JBE Tjlc l£ £ t & . 

7' -7 X7^g 2 0 2 CU, SiM a -f * 2 1 0 Ic 3 >f * Hiftfc flj z_ a 2 8 A £ h Z. 
t T-MT^f A 9 n H n > « nj| 3: # j§ £ 4 ^ § . 
[ 0 0 7 8 ] 

tfiJx.a5 0 0 W) *«*6L, ctl^4?-&W2 0 8. 0 7 , S^ftf^^LT^ 

7X74^12 0 2rtlc?|AL, :w v -i 9 n -i&^ip Ale «k 0 , ^5 X?4iSS2 0 2lc 
A r <?> "7" 7 X7i,*i^Lfc^,itt5. ftfcT*? XviJ, g|^=> ^ 4 2 1 0 *>fEBC 

Skit IC «k *) -7- => X7«I 2 0 2 * 9*&H^2 0 1 ^iJtC®C{i; $ 7'^ Xv£ 

*S2 0 2wHJnicEI3nfey-r'^ 2 0 5 k:, ffinftM^^eiS * 9 SSJaft«*j ( 
00;*. If 5 0 0 W) *W&-?Z>* 
[ 0 0 7 9 ] 

zcoz tlzk *) . ?-r-vh 2 0 5l:Ar fi 1 ? &*ir3£ L T x m -y 7 y > rit^g c L 
. T att^*>*?-r«!/ H 2 0 5 «k ^^lilt. ?-Wh 2 0 5 * OfRViii LfcT a fl^ 
tt. 7*7 X7«i 2 0 2«}:*)Scai3nfc7 , 7Xv < &VlxJS'l±#xi* ASB2 1 2 J: 9 4§t 
A<? *1T X7|c J: »j y&WiitZ tLfzmmxx £J±\zMM 1 0 1 *>&ISSHfc«»ni 1 0 4 ft 

[ 0 0 8 0 ] 

W±<7>C t lc J: *) , S-f x ^WSHfc^JI 1 0 4 <r> ±.\Z%.mit9 > 9 *R%Mt4. 4@g 
uT, 13 3 (a) tfflv^lllB Lfz-WHtzs >) zi is <p> i£ ft [gj \ z s Ifci, -j n > ^ «b & £ 
9 — Y v K 2 0 5 *Jf|v>fcE C R x v 9 v£lc J: ») . JLSBEBtfb ^ > 7 ;Hg<o±ic ~8Hfc 
^ ') Z3 y tlfzWrn t ~t Z „ ±.mLtz&Wtit9 > 7 fl,JRi:-8*fty zj>$|<d^ 

/&I^££$ 0 3g L . Sgfrffc 7 > 9 k ~mitis ') =1 >Jg t <r>^mm*Mz. tt\ 5 n 
mmfc-tZ :tT\ Ife^B 105 **»<b*l3 (03(d)). 
[ 0 0 8 1 ] 

^te. z.mit 9 > 9 >i m t - >> zi >mfr<b %z&mm 1 o 5 a. ^w^m^/i 1 
t-mitzs ') zi >m<7>g>mffimuKfrt>mmm 1 o 5^mlti^ < . 

Tt<kv^. ^J?t, 5 nmlzmz t<^?l4«cv^. ftu, ±i£ L E C R X j* v 9 >J 

x-a, mm 1 o 1 c>iLT»iii ltv^v>*«, /niix^w. 

[ 0 0 8 2 ] 

iXlc. 03 ( e ) ic^i- * 7 ic, 't&mm 1 0 5<?)±lc. pff Sofflft^ A u «b & £ 7 - 
XH* 106&WKM 1 0 7 *>*Jf2/£<* tife^ngk t5 :U\ El 1 tc^i-H^^ 

*^Jb*»«btl€>. V - X«ffi 106&VKM 107a, J:<af)tlfc'J7ht7 

4: SK^ni^K^^»vS ic «k ^>^60iif* t iz «k 0 ff^^T- § s . «rto» v-^*il0 6iS 
V K u >f >m« 10 7a. ^J^li, R u . P t . T i N * ir<7)f&<7)^Wtt^^m'l±tt!* 

5^)7, Ti-Pt-Auft t<^|lj« LHv^ffiii tU :«iT7 t h ') V 77 7 i-t 
[ 0 0 8 3 ] 

iXfC, E C R XM -v 9m\z J: 0 ff^R^$ tlS B i 4 T i 3 0 1 2 «b ^ -5 ^WS&ft^H 1 0 4 
<7>!Rrl4lc o v^T , «k 0 Mlci&Bfli- 3, %|t^U, E C R x ^ v 9 y££ ffl 7c B i 4 T 

o X s rtl&ZtlZ B i 4 T i 3 0 j 2 i^ffi^^|iJiT- § 4:l:*Ii^Lfc, 0 4a, EC 
R X;<>y ?a*ffloTB i 4 T i 3 0 1 2 ^ L fc* ^<7) . %| A L fe^Srtfi lc Wt S 



^ ;ss. ii^ -a. 'jx o -nr ix uu ^ <s) „ Bit ii> as w iw nc bh > v -• -a. m 4 x ^ iw. urn. tyt. s. t 
[ 0 0 8 4 ] 

m 4 £ *) . mmwi&tj* o ^ o . 5 sccmt/hs v^t mmma^o . 5~o. ssccm^ 
7 xv^Tt ( i c p> t mmmmmm : fm'M<^m.m^mm.L. 

-r-vh 2 0 5 f:Bi-Ti-O co j^^g 7 - r -v h * f$ffi t T £ <r> \z 1 n £> h -f x B i 
a*BfcA,ir£-**i4v>Ti-0 iiT u £ c t t)*mw Lfc. zco 

[ 0 0 8 5 ] 

Zfz. Wtm&L&i)*0 . 8-3 sccm*ll& B i 4 T i 3 0 1 2 <^ ft ^*E& ft 8ft 

[ 0 0 8 6 ] 

£ iblc, S£^flftftfc*3 sccmJil JitfOii'&lc li . B i 9] 6* # i > flg i: 4 •) » B i 4 T i 3 0 

o 

[ 0 0 8 7 ] 
[ 0 0 8 8 ] 

titlTte'h'f. E C R X v 9 t &T-& i - T i - 0 <F> mffi 9 - Y v h^l^XB i 4 T i 3 

0 12 ^Jg t rzM&<7>&mm%f£mft'&T-$>z t v^^ 0 c^tis^ieji l/c_lt-x rsii 

[ 0 0 8 9 ] 

frTf^iif^xv^f ? i&mmitmm 104) ^flmco^x. h 5 ^ 

Tus. m5lctev^T, (a) , (b) , (c) , ( d ) li . WMtflE^ST** »> » (a * 
) • (b ' ) . ( c ' ) , ( d * ) tt, & *<r>ft1&-&m ft 83 \Z7jkL1zm&m -zs>*. £i* 
x mmtiClM.* 0 t Lf;*fra ■'x:•^ixll5(a)&ar|35(a , ) ic^-t =k 7 lc . 
tt#*Sfifc*'bfl§/$3ilTus 0 ^fr a T'fFty L /i^flgc^7cm<^ffi^^flg^E D S ( x * ^ 

>T*J)5:i:*^i)^. :^)KIMA«^ ttfc&JRfcffcJtoWKrtU ^lc^i"®S« 
tsX3 0 0 ~ 6 0 0 •Cc^^HT-ff^^L/zJt^-T^x PmizWiW ~t Z> &$Km.<r>^it\ZUm 2 *l 
* . 

[ 0 0 9 0 ] 

iXlCx BfcJSISfe** 0 . 5 sccrat Lfc^fr (9 T- li , 15 ( b ) Jkum 5 ( b ' ) ic^i" <k 
7 ic x f^tH Lfc^^ (^Wiefb^Jl 104)ti2Hlc^8ILTfe , )x B i 4 T i 3 O i i<r> {£ 
t£&ifc®®.l&\zlt®iLTffim%* 9 >1t&t*&mm:it%)%.-m H4L Bi 4 Ti 3 0 12 
<?>ft^MI&fi9fflfiRk:Jt:$5tLTaflj|»J'Sr^ 9 > * #• t?Sg^Jl 1 4 1 ^«b«BR3 tlx »^Ji 1 
4 1^ + lcB i 4 T i 3 0 12 ^^S^'b*S*iS3~l 5 nmg^lS^»!g B B B fi 1 4 2 
fe*^fC tTV>S^flg**BlliS<? tlS, «£H 14 1 Ux ^HH^^SSi: *oTv^. 
[ 0 0 9 1 ] 

tfOC ^^^ft^ 1 sccmh Lfc^ttr TU, 05 (c)&^l35 (c ' ) ic^i" «fc 7 lc 
x *g&H 1 4 1 ^4>fcm^^f* 1 4 2 L-rv^t-iiJ'ilx, fcCL ^SlSJi 

1 4 i Jk^^mm<tm^-m 1 4 4 it. ti,\z gg^xvx^fi LTi*$rv*#«fc * o 



v. v •• o ^ _l t_ 'jx o- / w v\ ;t£t id. . /w«"7"^im/x^rrw- t <i v <jo -o 0 <ro » un o v u ; ax. 

^13 5 ( d ' ) lis Wtm$L&* 1 s c cm t L L 18 R & Jjg * T *> * JUft 

[ 0 0 9 2 ] 

E C R v B i 4 T i 3 0 12 ^<^^^li. ifcffigSJgk: tUl^tS. S6li, £ 

[ 0 0 9 3 ] 

JSiff^lcviSi-^ i: N i&m^iaXA. * « isS C , Bfc3fe«i& D tf> v> i'tKatfisSk: 
LTim«<?)fi*ftv^*7ix7r- - t Jb*;ba>£o m^WlCti. ^ 2 5 0 *C (ft ®4fifi&-? 

li. mtr^ltm 2 fc'h<* < T^r^u 7 r X^^^tt^fvLTv^. 3 0 O'Cfrb 6 0 OtT- 
^■t>BIIIS5iS««TI4, fSiff^li. ft 2 . 6 t t«ft txm^Z *iTv>£ n, ? icjfiu 
fft i: ft 9 , B i 4 T i 3 0 \ i<r> *S H it ^^?^>4:i:*'i)<p5. C ft «b <J0 R ft lc Htj L X It 
» $J x. It . ill □ «b <r> i? -v — — X • s> +• — +■ >i • t -7' =j A K • 7 -f s> ? x x |3 7^, 5 

1 6 6 1, 1 9 9 8 (Jpn. J. Appl. Phys. . 3?, 5 1 6 6 ( 1 9 9 8). ) ft t^##lc LX^tzfz 

[ 0 0 9 4 ] 

L^L. «S 6 0 0'C*j@;iSiaj$4&i&-?tt. ®#f^jb**§ < ft Oflffl^-? +n ^ (Hffi 

ifflfl) < ftoTLav^s-ttft^ftL-rv^t^fcs^ns. c^aixii. bi 4 

Ti j0 12 «^a 'J-IS-?ft5 6 7 5 CJ:niv^*, l&Jg L T u £ lc E C R 

«^asisi¥'i±tc out *s t , g-it^ia^a. in c ffift^jssnv^^i- z t 

o ma^ica, m 2 0 or %x\*. urn t $i\zmmmmi3*±.g--t ft 2 o or 

[ 0 0 9 5 ] 

#9300 r cs-t* t^^ii^a 6 0 or iT-st ft 5. c^^^&^m^^ic*?tt 

£/£JHi23ni. K^«lsSA<»*#3 1 . 5 nm/m i n , Beife«fiSC fc'ft 3 n m/m in> I 
&«JftDa»ft 2 . 5 nm/m i nX3b^fzo iil±co^*^«b. B i 4 T i 2 0 i 2 <7)^ B ^I<7) 

^^iciiLfcsix a, jg>f^*»^^ * lea < ft •) . f&mmmfr-fet ft 4 0 . ± 

3 0 or fr<h 6 0 0 t^flS«« i: ft S , 

[ 0 0 9 6 ] 

vtmt tczmm-mm^ftx. fcmu&&#* 4 5 0 r tm < -re t , 135 (d) x^^ei 5 

(d'Mc^-t^otc. B i 4 T i jO n^tt^^B^^b^^tft (^M>^4X) 20 
-4 0 nmSS<7)lt^)tt^i B H B gE 1 4 3^ + lc, 8&#SH¥i 1 4 2 ti * «k 7 ic ft 

^>o C^^ftiT-li. tt^^SllgB 14 3**. 13 5 ( c ) Jkum 5 ( c ' ) ic^f 1 4 

llcWfE LTv^e . ftfc. H 5 ic^i-v^-f ttcomiz fev^T t . XRD (XJffcHllfSfc) PJH 
T-li , B i 4 T i 3O ( 1 1 7 ) $ibc7> f - ^ *»miy <? ti h . * . mjifi L fcjgiaS!«T 
SB^M^iEmicfcv^-c:. tt(3S£ift 1 4 2 ic ft-f *> m^m^iff iz ck 0 , «R^H^ 1 4 2 li. 
Bi 4 Ti 3 0 12 ^ (1 1 7) l^jfT;t **B»^§ tiTv> 5. 
[ 0 0 9 7 ] 

-«ic, %»l«'tt*^-tttfl.Ttt. ^ - -®^W±T-ii*S a B H '(i**ff t ft < ft 0 . 

ttt^^^^ tift <ft^, #Jx.li. Bi 4 Ti 3 0 12 ft^<7>Bii:^5'> t fr>bffif& 

2 nzHmmttmxit. * - m -isa*6 7 5 rf+fi-?**. z<r>rz#>. ±.mLrzum<r> 

6 0 0 'C lc 5£ v» M S lil ± lc ft 6 t . ECR^^Xv^«b-^-i«b*i*x^;udf — «t/niSS*i 
. itmXlift ir*»^w ») -^-t < ft £ fSS^'l4]b*®fkL . %8S*tt**RJR3 till < ft -5 

^^t^^^tie, I^II^U, ^Wi&fb^/i 1 0 4 ^ff^^lcfev^Ttt. £^a«<^* 



IV. 6P, e& n- -T 7 — um /^C I c_ y, (. vdL N VWBBttWtKHiAJBtw-R'jne^ C K_ y. -s> „ ^ 

4 5 O'CTiiot, 
[ 0 0 9 8 ] 

ty&Lfz J: 7 ^^frT^HL^B i 4 T i 3 0 12 ^« . 1 0 0 nmggWJI^lct 
£ t 2 MV/c m*^££ + #&mfvWff'l±£^-r Z i:tfiSIST-§fc. W ± \z M W L fc J: 

^-r s c t ic * o > fli^M^t«'t4^$iji)-ts c t ij^mt 

[ 0 0 9 9 ] 

t c hx. £«$Ht:^fi i o 4 \t. 0 7 ic^i-^i!i^ii§§i2 ntv^. m 7 ic^-t^ji 
104 Bi 4 Ti 3 o n <nfc¥mt&mm.f&\ztt:mLTj&M%* 9 y*^ts&m 
mtm%-~m 1 4 4 t . n&co'tikffi&n 1 4 2 Jb^m Lxv^sguji uu ^fitntnit 
ii 7 \z7F-tvtm^. wsiz^-tvtmtmmiz. mmmm^mmm^mmiz & *) m 
if.$ti-rv^ 0 Lrz&&mmitwm commit. ffM^n^Ti^ti^, i&mum> 
f&m m<7>m mum \z * 0 ^yl u . 00*1*. ^««»^<byt^Tii!i^±T-ii. gem^a^a 

3lc^i-^^^coJt^, M-ia/^fr 4 3 0 "Cicfclt^, ® 5 ( b ) ^ l < 
4 5 0 °C\ztsi-tZ ® 7 t^tt.i^^^c t b*mm$nx^z, 

[0100] 

m\z\t^it^ts: < . m.m2nz'tift.fa&mi$. ^vs**3 - 1 5 nmgst^oTos. c<o 

©J/E^i: ^©fjfc^flg^ 2 o<^£;|£ SI L x (3 5 ( a ) &Uf|3 5 ( a ' ) ic^f^ 

[0101] 

^ot, us (b) -05 (d*) , 7ku®7 iz^-t^mt % ^ x ^ z ^mmitmrnm 
\z&n\z. m$\zmw?z * 7 tc , 2 <? ti-s ji^T^mi-*. c t 

urn nzmmTitmm.-? z z ttj^mt* 

[0102] 

_h]*T-l±. tf x t ^ ? > t <^ 2 7U^«^'b & 3 tfiUcl&Hfl L fob*. 2 

m^&mmitwmmizte^x ^m^nz t %^ ^n§„ < H2o^^it 
mm -t h frgim.-t % ^ co t % n ^, . 

[0103] 

fl^ff, BaTi0 3 , Pb (Zr, Ti) 0 3 , (Pb.La) (Zr,Ti)0j. 
LiNb0 3 . LiTaOj, PbNb 3 0 6 . PbNaNb 5 0 15 . Cd 2 Nb 2 0j, Pb 2 
Nb 2 0 7 , Bi 4 Ti 3 0 12 . (Bi, La) 4 Ti 3 0 12 s SrBi 2 Ta 2 0 9 y: £<?>&m 

x^z>m<7>*\z. it^m^m^mi^^m^^m^^n^^w^LXK^^mx^fiit. urn 

izWLW^Z ftm%]%;frm^ilZ> t ibtlS. Sfz. mzis tr x t * 9 > t <r> 2 

ii&mfrh % zmityj^m &m®:itmmmtp\z => > 9 > (La) ^x^a^^^^ ( 

* h u > frmm tiTv^ (La. Bi) TiO^(Sr, Bi) TiO<?>J;7 

yr^tfliiif ^» c t X. UmizWim-tZ J: 7 tc, ^Sttflco^fli^^r^SiJffl] ^ -f±^> C t 6*nr 
fife i: & S o 



| V I KJ *t J 

5 "bC. f£BH%«bli, ±i£ LfcB i 4 T i 3 0 1 2 18 * i¥ i&Hc S8 * z fc \z «k ,T. JXlc^ 
-f *m<z>3a&fcJi.v*/* Lfc. *i\ BilifcLfcJ: 7 ICE C R * */ 9 ftlz «fc »> ff^L^&M 
60 J: v^B i 4 T i 3 0 !2^li. fliJ* 5 0 nmSSlilTlcts fc . %«S*it**/Jx3 < SrSflSft 
Zttaordfc. ±IBB i 4 T i 3 0 12 JSStt> £>£*lJg<7> 'J - ? H flit fc* flit *l 

IS4»lc^SS«*<^t»^S3ia*flB^.fc^/l8<7>S|lil*fflv^ c fc T- . lil K iz ifc Bfl 
& * 7 ic» 2 o^^fKi^Jf^Sifi)*!^'? 
[0105] 

- MS 1 0 3 fc K U 1 0 7 fccDHlcmjBE^EPfto-f 5 c fcT-fr 7. V- Ml 1 

0 3 fc K u 1 0 7 fc <t>I?!3 icmilFJC =k 9 Hffi^EPflt] L . HJI^EPflD L tz fc % <7>mfit 

■znftiWrK: * *)m.m-t z t * m s iz^k-tm^^m^nrzo &t\ ®s^m.wL. t 

Mulcts ft Z>W\ftm%~&WLW-t Z>. fztzL. z z t-wiwi- Z>ni£ ii.^mm&li , 

t^Tttftv^. my%\zmj-izm^ zm<T>ttm*?mm. jkvmn&friz * *> % 

[0106] 

IS "fx V- h fi 1 0 3 \z ]E<7>m!£%Z\l1Vl~t & fc . 084><7)(l)lc^i-=fc7lc, 0 — 
1. 0 VT-\$ffi.tiZ>mffiltlE1glZ'Jf%\,^ L^L, ( 2 ) Jc^-f «k 7 tc. 1. lV*j@;l 
2> t&lzJEn-mfttfrffiiiZ. mt%lz\$. 0. 1 A/ c m 2 *mx. *«8ftfcflEnT fc*. 
W£8*fiiS"* £ fc#>lc Z tllil±iaat*0!E3 *v*«J: 7 tc SlftJ $ ft X & U 

o ;:t\ (l)ic^-fo^i. 0 v <7>4fiiiS-e . ( 2 ) ic^-f «k 7 &«fliEfc*±§ < flitn& 

j; 7 t-f * fc . m&tn.<7>vtmb*mf (m%) stis, 

[0107] 

^v^T. W^r- h ^ffi 1 0 3 \z]E<r>mi£*W1l\l-t h fc . (3)lc^i-J:7lC,0.8 
VgST-0. 1 A/c m 2 lil_hcolE^«-irt)b^irLtl-5>$fLSfr^^-t„ 3 lc!B8v*-£ * r-ht 
* 1 0 3 CjE^flUBEfcEP/jD-f a fc , 0(3) Ic^-f «k 7 ic 0 . 8 VggT- 0 . 1 A/ 
c m 2 M±.<r>mWti)*Wlft%. 
[0108] 

L^L, <^J&li. Y- MS 1 0 3 lcftco«j±^E(l^n-t^ fc . ( 4 ) ic ^-f «fc 7 ic , - 
0. 2 Vnf3.%.-?n<7)nm,t)*mft. 1 . 5X 1 0- 2 A/cm 2 k:$:S. :;T\ t 

JBE*>*fe*tft%'h $ < Uv^< ( 4 ) lc^i-$lgfr^}§£ . 
[0109] 

nv, -0. 2 Vil<7)m<^«ff ^Bn^]n-f § t x (4) ic^i- <k 7 55:*lL»%as. 
, (5) ic^-fi^lc, rLtl-smSitMfe*^^ LT A<^^9tt**0itti«r < & £ . iSrcV^T. r- 

h mm 1 0 3 icm<?>m£E^ep^n-r & t ( 6 ) t^-f * 7 \z N irmrt)b i -irtn'5rv^iiiiffr 

£^i-J:7lc&£ 0 c<7>^:. HtJBE ^o^fejttfl^'J^cf < LTv^oT^. ( 6 ) ^ -f «k 7 lc ts 

t ^ irm»E*»istn*v^. $ «b ic. m^^x r- ^ ma 1 o 3 iciEcomffi^EP^Di- 5 t % (1 

) ic^i" «k 7 ICJ: 7 IC 0 ~ 1 . 0 VSSIT\ S A, ir1S9£fft <ir v-k. 

[01 10] 

&ot. ( 2 ) <o j: 7 \zm*wazm.ffi.b*tfift%^ x 7 fc r- h mm 1 0 3 iz 1 . 1 viu 

<^>m\£^:twm L =5rttnii. (1) <^ £ 7 *««li>*ailti'Srv^S5ftJ]i<?>^JIg**t^-f 4 3 fc ic 
>5r^o ( 1 ) tc^i-^W^ TiE^^ficfa^- K J fctf^cfclc^-^. 
[0111] 

^iJili. ( 2 ) ic^-f J; 7 \z 1 . 1 VW±^«JE%EP/in L , SS(^m^!b*5fttl^^flgfc 
"f^fc. ( 3 ) ^ J: 7 ft«»t**SSin^>-f < ^^fi:ajS<^^flglC^^„ C<7)t^fii^. r- N 

mm 1 0 3 ic je<^ ma ^ep^d lt v^na^ut 3 n*. ( 3 ) ic^-t^sg^ riE^fiSfn: 

t-Kj fcnf^cfcic-f^„ 



L VS 1 1 4 J 

LfrL. Y- hfi 1 0 3 IznnmEE'&Wfia-tZ fc % (4 ) ic^i- <k 7 tc. m<^o — 
[0113] 

* 0 . m&tK^^m\zWir -tho znVtmiz* z t . (6) lc^i-=k7ic. m^o—i 
. 0 V^mff^iaXT-mffi^BP^D ft tft Jf 3 C <o ( 

6) K/jxSftSttflBfc, rm^SftDit- K J tnf^C fc lei"*. 
[01 14] 

ia±* *k &«i*fl:!tom i o 4 ica, riE^a&jjt^- h j . nE^Mtft^- k j . 
& c t iz mmizm^z t . riEcomntn.^- k j t m^m^m^- k j a, m c 

t^BBLfc. r^fttftt- K J <^MHc£>£ -1. 5 V^«b + 1 . 0V 

r^SJA^- K J +1. 0 Vlil±^mJI^ep^ni-§ c fcx-jg 

r&J&tft^- H J <r)tf;m\z3h2> t # - 0 . 2 V 0 . 8 V ^MflE V 

ftfttft*- H J fc**t*f £ cn^<?)2o^ r&fttft*- K J rftfttft*- K J 

tfl o €> 3 1 iz & h o c*i«bii, rft^^ftjt*- h j &v r^^i&sjst- k j <?5ft 

^ftJAt-Klcov^t, lift?**. 
[0115] 

& tie^^- h j <7>m%k<7>nmi.iz, o. svep^^ic. riE^afim^- k j 

T- 1 . OX10- 5 A/cm2T-J,^ r IE c7> ft ft fa * - K J T 5 X 1 0 ~ 2 A / c m 2 T *. -5 
-tft^, & ❖ <7>J£ii , 5 0 0 0 fglc tit z> . z <r> z t it . =e- h ^IKBU * offlB 

ic-t s ^^T'*^ 0 #EHjj*<b a v ep^ni-^mji^fS] § Mfcs ic * % ^w^nt^re l o 4 

[01 16] 

* fc, ^KiHfc^Jf 1 0 4 t K H >«« 10 7 (7 -^fl 10 6) o|R|ICIB^.fcJ|6 
«li 1 0 5 \z «k *> , 1 0 5wjfTOH «it^«b » * * T<7>©japjb*qr&6 

x >i = u fc**,*>x*fl, *-m*&rzM mmm\ziti. 2evn%.. mmj-^izit 

2 . 3 e V t {ffimT^iHc >; 7i*iu: i: i^btlTuS, & o T . Mf^<?)*-^ 
(IE?L) IcH L T It '* -J T'tt**© -fS^^<7>x u ^ h a > («^) lc>nt L T tt ^ 'J 

ttfc*i&v^i:s7Ci:lc>5r^ 0 l¥L<li. I" ^ 4 >i 9 h <ry is v - + ^ • * • t^MH • 
7 ^' ? ^^87f, 4 8 4 1, 2000^. (Wilket. a I. . J. App 1. Phys. . 87. 4S4 ( 
2 0 0 0 ). J tfc##lc$ilfcv>. 
[0117] 

mmizm^fzM^. n?itmn*~t < . jEiutwatuz < ^ 7 at^^fi -s. ^ 

lc, 0 8 iC/Fi" cfc 7 lc. KM> ^® 1 0 7 tcIE<7>mJI>b*ep7]t] 3 tif- Uk, Aco^EEjb* 
1 0 4 ^^.le^^jgij^ft 7 Jt^ic . ff^ • ) A Xit ( S/NJt) % ft _L 3 it » ^flg^^jgij 
[0118] 

t^^fzLfz. Mibftlzit. $L-f. • K u >f >W^«0fE<>*«t*lk: < < £ £ * 7 

flSU. (3 8^ (4 ) X« ( 5 ) ICTj^-t ck 7 ic, r- htS 1 0 3 iz ft coiSEE % EPfln L T K 



u -i s e&tk i <j i iuil^ m;_L w- uij /ju c n /_ u< i i±.\ its jjl t= — r j w -j \ re] v±\ ui x: — 

K J fc =e - K -t Z z t \z ck ►) tf £ tt ck u o 
[0119] 

£fz. y - * • h*M> W^fltat^atti^^- < 4 £ , m 8 ( 2 ) ic^i" =k 

7 ic. r- h «S 1 0 3 lcIE<7>mJdE<£EPflo LTh'M >ti 1 0 7 tc % <r> M JBE 6* - 0 . 8 
V VL±.£\lf)\l$ tiTUftLfrmimzffitlZ <k 7 icf-S C i:T-tf *.li<ku. Z 60 d T« , T^ffic 
fAt- K J TiRStt^- K J let- KX»U, ^->^flStcS^i-«», C ft <b <?> =k 7 lc 

. r- hmis 103 (hh io7) -\c7>mEEEn^nic j: o % rm&tt.*: - h j *>* r 

[0120] 

• km>bic 4 - o. 8~+o. 8 v^ii^^mff^ep^n Lfct g^mrui^gcAgx-s 

fv^iii: nSfitft^-FjT&SJS^. [38(50 (1) IC ^ =k 7 £ - 0 . 8 ~ + 0 . 

8 v <7>mM%'mEE£\iwm\znmt}*ffiiim^ z t iz & o ^juf-es 

[0121] 

zrz. mi iz^-tmT^^- h t^jigu. rt>jtv^i4j: rMt/t*- k j 

if£-, 0 8<7> (2) lc^-tJ;7lc. - 0. 5—+0. 2 V <jo jg ^ &«JE tp fin B# \z m^l**S 
$tlc*fcft£ c t: ic <k v iFOBfTS 5. I~ H <0 M ® ft ^ - K J i: m^MW:^- H J . o * 

rt7 j t rt>j <5o^flg6o«mMii. 200 ^iii± j t *s rt7j t r 

J SSCHTfigT*)*. im«lc. JE<7>m!£ffii&lz fcuT t . 0~+0. 2 V 

^mjiiBHT- r*> j t rt7 j <?> mm pas *> & . 

[0122] 

^ic «k ftia\ #Bfe^co®if^]b*Hrft6T^S, El 1 ic^-rifcTtiU &«IHfc^JB 1 0 4 ft*, r 

- h 1 0 3 t K M > mffi 10 7 (H<UV- Xfi 10 6) t <0 ffl EP^jn ^ ft 
mff ic «fe •) ©KM^^fbi-S c ic <k *) x y - x • km ym<r>*y * v SMW-t Z HJ^ 

[0123] 

7- xi| i o 6 ■/> t $ tit^lti , r- h mffi^EP/jntc j; *) s *y 

vtm£*^vtmt-&fflB-tz>ztt}*-5smT-$>z>. rzizL. y-xti 1 o 6 t 
. fcitsy-X' k u -i > ra ic «at*»a£ti s ck 7 ic * -s . v - xmffi 1 o 6 ^ - -7* > 

i: S ftfe^ftgT- Y- h mff^EP^n^-sig^-, EP Tin 5 ftrc«BEii KM >mffi 1 0 7 <?>Tg& 

cohr^ic j: ») mnmizftm-t zrzdb. ±.mLrz* iz. m^m^mLmmx^t. 

V - X • h'M> m-jTL 6*-rtft£ck7lC&S^<^i:%x'bft£. ^oT, V-X- h'M> 
fltiSttt. V- xil 1 0 6 - V - xfl l 0 6 <oT^^iaS^o^fl^fLWfi 1 0 4 -r- h 
103-FH 1 0 7 <7>T<7>M^£:Jl$HL^Ji 1 0 4-KH 1 0 7 

*>*i8&*5i 0 9Hft 5 ^<t> ttx^ns, 
[0124] 

h 8 ic^-r j: 7 - o. 8vggx-*^ ^mtc^a«^jjb*/jx3o. ^am^ib* 

- 7 -^^ • w 9 ji • 7 7-M7>x (PDA) ^^^r^i*. ^T^mTSi-m^l. ^- V 



— v r > tx p w u c — mi s } ^ m v < v < o t*x ^ /b m *a /j -a. r * ; t- pjtc u -3 

o 

[0 1 2 5] 

9 h'M >fi 1 0 7 £IE<7>«JE**EPflD 2*iTEI8tc^i- |" IE » fit # AS J o 

£ 0 r^ftJA*- K J \z$ ftfc&K. KM 1 0 7 ic - 0 . 8 V W±tf>«JBEfcEH/jn 

z<7)^, — SB* B r t \z H U >f 1 0 7 ic - 0 . 3 V fc*epftn £ ft 5 HT, mJ3E 

m 9 T* 5b s . 
[0126] 

miy $ n rzmwi it. m i o ftfrm±t* *) . z<n&, «g-*»*>>icioo 

oTuSo U J L, c *>B$*>ilIfliuaii* S?Ua^ 8 6 %X-2b 9 , =? - 9 so fij gij \z \t m H & 
vWfi *> -5 . Jfc, H9t^t 1 O^tfflSt* 1 0 . 000, 0 0 O^lc^lf ^tl^i 
£9,10 ¥ «flftfll a , &*ft <z> 6 6 % ( 3 ft <r> 2 ) 5g S \z ffl ^ L , t» - 7 <?> ¥U 8U 14 
^mX'2h%> Z i: fc*^,H£ tlS. W _L lc ^ L £: C fc IC J: »K 13 1 lc StHffifl^T- U x * 
> t t < 14 *7<7>^-f tife^^flg**, 1 O^ffjfti 3 t fr°Sm~Z1hZ>. 
[0127] 

tcLfc, L L 3r fc* «b . z ti«b^Jl<^0^^FvS tt, E C R yati^titweil 
$rv>. 0y*.ti\ y 'Jn^ii^lcr^f^^ii^ !tfci*ft>£ J Wfc^ffiv£ (CVDS 

[0 1 2 8] 

r- ii x E BMmm. CVDS, MBES, IBDa5 ir^ft!L<7>/£§l 

* 7 v£ , PLDft, M0CVDffi4t T-J^^-r fc/zL> E C R * 

[0129] 

*MlcIft *) ffi-t c t tc < , a«&©«r«HIk: <fc •) ^li^MLTl ckv^ 0 c ft h <n z t iz «k 

fi< # »K ffil H i: l^ffi 4f 14 <7> l»] ± k: o & fc* 5 . 
[0130] 

itffFlfcSK 7 fc^ $ J: 7 \z . &m*W>®.L tz'&. ff^^ L H ^ SI® tc E C R 7' 7 

M4> 4 ir^o® ^ & tfx^Bfv*-? . 0^ L rzm*-r =.- ji (^d^l^JI) L, & JI tf> 4f It 
±§ < 3C#-T 5 <t 7 l: Lit iv^„ 
[0131] 

c ft h ■& Y- v mm t v - x • h* M> m«T- l*t?«k7k:Lfci:c:^ic*>s. c^iii 

i*tts:tT\ r- h mffiicpff^<^mi£ ( d c . ^en^n lt ^mmitwrn^ 

[0132] 

fife o T , i 14 . EI 1 0 iz M 7jk -f Z J: 7 \z . Ife^W 1 0 2 ± ic 7 - l 1 6^^ 

ynm 1 1 7 3b»j^^s v - 1 i6&vhm ymm 1 1 7 tfe^ra 1 

1 5 ■ZA-LT&mMitWm 1 04t»fcft, ikJlSHt^H 1 04<^ltr-h 1 1 3 
frMf&Z fttztkmt UT *b «J:v^ tfc Ell 1 (a) . Ell 1 (b) ic J: 7 ic , 



iu, «14 If! v*. C<7>_tlc, 13 1 ic^i-^Hi&fb^Il 1 0 4 

, fegn 105, v - 106, fm >m« i o 7 <^ii^^ges:-r * iiicixt 

[0133] 

#7 *^£3ift ir<?>*fe^'l±*«x^fflv^ -g, J: -7 \z LX J: C *l «b 5® fc "t £ 

cticioT. /mi L^-tv^^ *g*xft t^<?> mm fit t nrz. &mmitwm 

1 0 4li, 3 2. 8 n mX W\ L fz h % <?> Mtfr M t>* 2 . 6 ®J5T7t^fiSK:3SDflT*> 

<ofeffl*>*oT^fc 4*. * it. ^mteiftom 1 0 4 1 0~ 2 0 0 nm^^T- : fifeti 
[0134] 

ft**, ^nint^na. < fts « t«s«t*»atnn < ft ♦) < ft s 

tftfl^ftfcfUffl LTZJQT^T^*S.i--5Jt^. *>ttflgfc *7#iflg<7>& ❖ f)t ft fc* 
RBl:4 4, 00*1*, ^USHttfJf <7>§IJ? 3b*J¥ < ft s i: . * > #ag*> SJJtffi § < & *> 
, S/N It** i: 9 H< ft3» &JS&ffc*0JI<7>J8USa*SI < ft •) . 'J - * mmt)*?z& $ 

lefts > t 'J if Li< ft * tXlz . *7Vtm<7>&t>ii£.1}*±Z < ft *) . S/N 

itfc*i: •) m< ft S. 
[0135] 

ft^T, ^mwcitmmxt. iii:fiaiftj¥£ tLt^A^u, ^j^ii, - ^m^^s 

%#*-*ftti\ &HiBHt:*foJItt. &<& 1 0 nmtf>l£J¥**3bftl;j: «ku. * fc, * > #i flg ic 
l+£i&#ttefc%*-f fttt. &JRl*rt:*foJBtt 2 0 0 nmJ: , )l< Lfc7jfc*«kv*. ¥£W%h<7) 

[0136] 

ic o u T , A 1 9 - r v Y , Si T a 9 — Y v h?ffl^f:ECR^'<"; ? >£ 

ic J: 0 % §*Al 2 Oji, Si0 2 I, Ta 2 0 5 I^y') u y mUco ± ic L if 

ftS ±g&m«Jb*ff2/££ nfc^flgfc L« y 'J _hgKm« i: M ic MJ£ & W 1)U L it t 

b <?>nm.&&wm.-&it\.* . & t^mmiztsi'tz- 1 vt-s^^ tism^sK^m^i-s. 

c ti"o^mrL-SS<^^^:ii. 0 1 2 ICTK-tJ: 7 left S. 
[0137] 

') - >?nMfr& < m>*ixn.u&i&ii*±% < fts. < ft* t , 

%SI«#ISlc EP ^jd $ tLZ>mi£fr>h § < ft 0 , S/N it*» tOlc<<ft»). t>t7<^ 
[0138] 

tfiJxdr. 'J - ^««£<?>|^a^%j«-t*itt. Al 2 Oj|, S i 0 2 I^fflv^f ^tt, I 
lUcNSnmgSi'iu. T a 2 O 5 ^<^ « & It , 3 n mM. ±.<r>mm fe**> tl * -73 

^<^*^^^Sm. Si 0 2 tTa 2 0 5*^^^^ *lfc*fe»Ji ^i?6*3^5 nmT- 

*>*ltt, sua! L *7 <^Wf^**at»g fifz. 

[0139] 

_±a!T-tt. 1 oco^i^m^mT^^Jic lxwlw Lrzt)*. \>x m \z % -r ^ ^ 7 »c , «sc^ 

->Qf if^ ^ o x > h^lc IC^iJ ^■ttTftll^-t±sj:7lcLTt»J;v^, ^Jx.ii, Ell 



o d ; ^mimiiij/x^iij i o *v «J v ^ -r m4 uu *v- /js v «. ^ . ^ 11A o v i ^ _i_ tc:^ /a o v 
2*JhLXY- h-Mkft£7- K»3 0 3 **B£iE3ii. C *t <^ _L ic . ffi £ IS PS x K 
5(l$iifcfttt(7)AJR»fb«»« 3 0 4 ft*fiI3ii, &&RBHb4&JB 3 0 4*>±lctt. «6«n 
3 0 5 tMTlK^V-xfI3 0 6 , K M>«i3 0 7 *»BM3JlTv^. £ 
&*&*fH 3 0 5 (&«BtfbfoJB 3 0 4 ) ^)ilcfev^« -7- K»3 0 3 k fi A ft 7? I«nc I£ 
50 3 niv^ V-xfl3 0 61C«ILT^U-MI3 1 6 6*t£i^3 ft, £31 $ ftXu* 
K U ^ti 3 0 7 \znm LX X v hf&3 1 7 $ ftx v> * . c <o * 7 lc. 

iitcfeits-JSfifu, fljm»fb**orfi6-?*>5. mi3xii. s^u-s^l 
< a tr -v h jftw^T^^sais-t* fc^. 304 *8tn 

^TieiLTi^^, c n\zmz *><7>x-\ttc < . ^mmitmm^-^izm^^ nx^x 

[0140] 

k c *>x, ^m^b^n 1 0 4 icfcttssjjtM^^fbtt. m-ortic «k •) mw-tz z k ^ht 
&6x*>*. &mmitmm 1 0 4 icpffs^*ffi**en^D$ ft^flgk LT-H^>*«E%atL/i 
it^fc. k u -i isnm 1 0 7 1 y- hmm 1 0 3 t^mzm^nm cmx.it- 0 . sv 

[0141] 

w^tt 1 _±ie««wk:. 1x1 o~ 8 A^«bixi o-*A*m<7>m%L*ffi.Lrzmznmi& 
< m&txtkmx- $> z a ctitc^L. ±ib««wic 1 x 1 0 -t>AM±.comm->kffiLrz 
&i$ . miizmtfui.frjzg < * •) («i^.b: 1 0 m a) M^t^ng^ k^fbt-s. c^ct 
^■bufl^ft * 7 \z. &mm<t%om 1 0 4 izisn^ntK^titit. &mg*fl:fti* 1 0 4 cat 

ftfcttiftlc «fc o X ^t^fbL . HSK^Biki&fem^flit^ 2 o<50©^M^^ai--5c & o 
X, lllc^t-SfiflL flfl: ic <fc 9 t>t7t|iJ|tSC J: oj" ftlsX £> £ k k ^ ic 

. m-ruc * 0 1- > * 7 ^ so an -t -5 c 1 1 fi£x *> £ . 

[0142] 

^-^ ^«ffic j: o . ^w^fb^is 1 0 4 <7>»}t$fb^$ijffljxg mx.it. 
^mxit^mmitmm 1 0 4 **»jBc}j(ttt»*>ig 1 tc^i-^^ic^ l . m 1 4 ic^-t * 7 ic 

» h'M 10 7k r- hiS 1 0 3 tcomiz. %<7)^>i xfff Cmx.lt- 4 

VT-IOms) tlBEPSDf^i:, Mtt^.l? k ft * . zcd'&\z. ±|Q«ffiWk:. IE*>>< 
* *«JBE + 5 VX 1 0 M s ) *«»@ (ixtt4@) EP/jii^£ kffififit^flik ft 

■So 

[0143] 

±3ELfc&><* xmH<7>EP7jn£*$ ■) 31 L » & >v xtff EP Jm & ic flj L 18 flit ft It . 
HI 5 iCTFf J: 7 tc^fbi-^» 0 1 5 ic^i-J: 7 ic. IWJW^flgXtt^Sta^flgX 

*«JEE*EP7ji] LfcSfctt, &&tiitkmizWrt~t h . out\ c^ttflBic. jE<50^ 
^mffi^if ^HEP^jni-^ c k X, IIcJa^I k ft 9 . lEmjEE ^ * x& ^ftfff /< * x ^ EP 

*ts:tT\ ^B^fb^n i o 4 *>»tfifli**xffc-*-s. ^ox. flij^ti. w.nm><>i * 

TkZ/nmR't'i **£\lfia-tz z kx, II 1 ^HSW^jfe^fc. J ^«fl8i»-«b rt7 J 

^^fli^^fb^if. j <7>yamfr<b r^> J ^^flg^^fb^ •*> c k <?Mftix 

[0144] 

^«^fb^H 1 0 4 <7)&tn.Vtm-£^{t£ ■£ Z> Z b jb'X § S «JEE^*iU xcomjE k i^pn tt . 
ttiSLlc «fc ») ^fb^ *S C k 6*XS fJx.^. + 5 VX 1 0 m s , 4 0^«ff;<* x^EP 
fla L X ^fttt^fli k L fz'ik. — 4 V X 1 ,x s ^Svwoi, l o EEP^ni" & z k X. fife 
K^flg^ k^fb$ C k **XS C^t-llc, +5VT-1 m s<?)Sua-^7,$ 

1 0 0 HEP^jni-^ c U\ IjSK^l-N k^fbS i£Z z £$j*imx&Z. 3 «b ic. 
flilc , - 3 V k fev^mEE UT100)istf)'H x^r 1 0 0 HEPftni- h Z k X> i&ftjji^ 
fli^ k^fb^-lt^ck tnr 
[0145] 

tfUC EI 1 (c^-tH^^^T^r. ^mffoEP^jntc J; •) ftiJP^-^if^icov^XiiB^f 



>v * t^^sicen^jD-r s :i:T\ v-x«^ i 06 tr- nrnffi i o 3 tcom^ntn.^- 

K&tf K U 1 0 7 tr- MM 1 0 3 i:<?>p B ^l&J]t^- K ft*l£ftL. C*UeMJ£ 

l . v - xti i o 6 1 h m > «s i o 7 t<o^t mm mm<r> * > vtm t*y t 

£ s £5 le tfi 0 # £ c t b*T- § S . 
[0146] 

ztz. -fcrnmnMrniztert z&mmitwm i o a -zm^tzm i ic^-r hsuijt&t ie *n 

tf\ V- ht« 103kHM >H« 1 0 7 ( 7-aII 10 6) t <n ff le artUff * EP 
flnLfci: S^Wftt-mjEWtt*^ HI 1 7 le ^ j; 7 \z . IEfl!Jtf>l=PJinmjE*£fl:$ * -5 C t 
T-lift SMttttfigle^ti-s. c*l^§*^^llc^J$L, v-x- KU-f>Wic«En 
<&*«E«lc3 otf>tt» ( 3 ft) Ctf>*^ 0J£ti\ gg*£B L«JE^ 0 . 5 

VSSkt5:i:T\ v-a - hHOfflt 0ft ft £ le 3 te<o ttflgfc s c fc ft* 

^mx-§ -So ft*?. &ttflgle«»S tirSBuleii. - 2 V comi£* Y- htS 1 0 3 EPfjn L 
T^ftJ/ittflgieS LToii ( M -b v h ) . 
[0147] 

C — t&lz B i 4 T i 30 12 <7>*dH&, ^n^x^-f hlt^xv X f f ff ft| <r> 3$ g§ 

KJIt4 0nmWTfc»lifl;Lfc«^. ') — * m^ft*# < Sftn £ «k 7 le ft 
*fc»IciWaft%»|*tt<»*R«0 3nftv^ U^btlT^I,. B i 4 T i 3 0 1 2 *>* "b « J& <? 
ttfcB 5 &<^I3 7 lc0J^S«jjKtf>&JBifcffcJfiJ« (&jaa*<fc*!JSPIgD lefc^Tt. Hj¥ft* 
4 0 nm&Tlcft* fc«ffifc*#< iftn* «fc 7 left »> (KOJEtt) . W 5S ft ttftttttfc'KiH £ 
ftftu. CtUefrt L, HI le^i-^^^f^^^LT^s^llgHt^Jf 1 0 4 tt, JHJ¥ 
ft* 4 0 nm^lE^Tj? < ft 5 . B^^i.^(7)^liT\ flfttl * «3ft ( PJ Sft ) < ft •) 

. ffi ft> le %SI«tt ft*SlIIJ £*lS=fc7left.S. 
[0148] 

0 5 ft fcC«^*S*ti**>&«B*ft*»»tttt, «ittRJIll)*5 0nmJa±lcff<s 
«'ttft*7F$ tlxm^H (WJEtt) ft*/Jx3 v^if^-ic a, -lftfiftiKt#fc little. 13 1 8 le 

Tjs-tck 7 ^mmm&n^^'t. ft*?. Bj?»ft^iS«i£*ffii£T#ft^JS£-k:*jv*T't. 
c if 14 -ft ® 1 siz^-tftm-zmn^ z t . t-r. ovfOA^nsitt 

a6aff.^ftMeitflD LTi^ < ft*. + 4 V J^±<50mjE^EP/jD-t^ ttM<)^§ < ft *) , +5 
. 3VT-+2. 5 n A <o«SSEM 5 «fc 7 le ft 5 . 

[0149] 

fcttSft*). i&ffi**^ftftuflSft<^14* * * 7 left*. lEJ±£ffiT$ ■£ * if 

+4 VlcJT-ftTt^i:, mEE*Jh#£ l*Tu4f^ (+1 nA) J:iigft0, + 0 
• 1 nAgSLft^tift < ft*. Lft^t , EPftDi-smff 0Vie{ftT£+±-5>i:. - 0. 5 
n A <F>nmt)*ffi,ti £ =}: 7 le ft £ , £ >b le . ft c^> MJEE % EP ^jn L T u < t x #J £ tt\ - 4 V T 
-2. 3nAl®> - 5. 3VT-2. 8 n A mm<?>n ^mUh^Ufi h . C 

<^mffi^ 0 lefio-itTv^ < t % 0 v ft-«bm<5omff^EP/jn t a^ft 0 . m-rLft*rttift 

v^ffl|S]^!fftt^ S * 7 left #J^.a. -4VT--0. 5 n AfiKLft-ifttift < ft*. 
L A* , EP^ni-smff^OVie-tst. + lnA<?) iE««l ft»9f&ti S ck 7 le ft £ . 
[0150] 

i>l±lei£Bfl L fz J: 7 le , iE^«JBEep/jn • ^^mjEEEP/jnre J: O ^f14 

ft*PftS, t i> x^^oTv^Sc ctia, iffiln^^<§txf'jyAtLT t ): 

< ft «b tiT u S, Lft-Lftft"b. c^tAf'JyAii, ^ m<7>Uffilz J: •) 3 0 MST't 

. mtt^h7>>;x? (H^^^T) t C t ft*T'S ftv^ 

[0151] 

-»WlcWJE^iev^«»» IS^iI$*#:J&le*>i*T«, 5 V ^tix S av^miE^EP 



w- P5i v < 7* m m. w- «- y. u v n in ^ _i_ to btj n* k. . raj v < m.ijL ^ M , , JU ^ 

/cif^-^ov^TJ^TlC^i-. SI 9 Ic^f J: 7 lc. +1 5 V £ T* EP fln L T t . 1 0" 9 A^ 

mnm^zmmLfrmnz^fr. z nM±.<7>ms.*wi]vtz t&miznnfrwmz & 7 ic 
& *) . mm&fci)*mM'tz>mmwm*5\%&z t, z<r>^ 7 izmzmmtrzwrni*. zn 

[0152] 

w±.\zmw trzfammfaizisrt ^.^tticw l . 05, 0 7 \zm^ trz * 7 ic, rBi 4 

T i 3 0 \i<7>it^mWs®1®.f&\z\£m. LTi®$iJ& * 7 >£#t?Jf ft><b 5& -2, ^ IS <^> i+j »c . ^ 
S3 ~ 1 5 nmll^St^B i 4 T i 3 0 12 ^iS«(^ a ^*i^^ic L T £ £11 g^fc^f SPH J 
\t. IJI4 OnmgS^^in-IJ, 13 2 0 \z^k~t =fc 7 ^m^L«ff iff 'tt*^ 0 v 13 3 
£ffluTl£Bfl Lfc =k 7 Ic. ECRxm-7?Si:J:') ^Hi&ffc^Jl 1 04^ff^L, 133 ( 
e ) iZTK-f J; 7 &f?l^*ff^ Lfc^aH<7>&|5&TMi. + 1 4 V I; T-mff £ Eflft] L T *b . 10 
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